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HVAC Resource Map

Better
Buildings’ https://hvacresourcemap.net

U5, DEPARTMEMT OF EMERGY

HVAC Home Central Plant Distribution Space Loads Contributors

HVAC Resources

C CENTRALPLINT

What is this resource?

The Central Plant Resource Map is an intuitive graphical interface that provides quick access to a bread amray of
quality infermaticn on operations and maintenance best practices and energy and water efficiency measures.
The resources cover the central plant, distribution systems, and zong systems. The primary audiences for this
resource are fecility menagers, operations staff, and design engineers who are locking to improve central plant
and distributicn efficiency but don't heve time to search for these resources.

This Rescurce Map is not a repetition of guidance provided in codes and standards. It should not be used in
lisu of professional engineering services.

Explore HVAC Resources

Use the horizontal navigation above or the interactive disgram to dive into rescurces on different HWAC
COMpPonEnts.

The resources listed on this site have been carsfully selected to help narrow your search for helpful information.
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Keyinitial question #1

Is airborne transmissionof COVIEL9 possible?

r WorldHealth OrganizationCentersfor
DiseaseControland Prevention,and other
public healthgroups(as of March2020)

d Noconclusive evidenceof airborne
transmission

0 Infections are explainedby droplet
(primarily) andfomite modes

r ASHRAPosition

Transmissionof SARSCo\2 throughthe
air is sufficiently likely that airborne
exposureto the virus should be
controlled. Changesdo building
operations, including the operation of
heating, ventilating, andair-conditioning
systems,can reduce airborne
exposures.
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Clinical Infectious Diseases

INVITED COMMENTARY

AlDSA =

It Is Time to Address Airborne Transmission of

Coronavirus Disease 2019 (COVID-19)

Lidia Morawska' and Donald K. Milton®

temational Laboratory for Air Quality and Heath, WHO Collaborating Cantre, Queensland University of Technalogy, Brisbane, Australia, and “Institute for Applied Emvironmental Health, University

f Maryland School of Public Health, College Park, Maryland, USA

Keywords. airborne transmission; airborne infection spread; coronavirus; COVID-19; SARS-CoV-2 virus.

We appeal to the medical community
and to the relevant national and inter-
national bodies to recognize the potential
for airborne spread of coronavirus dis
ease 2019 (COVID-19). There is signifi
cant potential for inhalation exposure to
viruses in microscopic respiratory drop
lets (microdroplets) at short to medium
distances (up to several meters, or room
scale), and we are advocating for the use

of preventive measures to mitigate this
Fatuhnvan teamanainninea

(SARS-CoV-1) epidemic demonstrated
that airborne transmission was the most
likely mechanism explaining the spatial
pattern of infections [6]. Retrospective
analysis has shown the same for severe
acute respiratory syndrome coronavirus
2 (SARS-CoV-2) [7-10]. In particular,
a study of video records from a Chinese
restaurant observed no evidence of direct
or indirect contact between the infected

diner and other parties at the three tables
vhava dicmsws hacanan iafasead NIl T

The current guidance from numerous
international and national bodies focuses
on hand washing, maintaining social
distancing, and droplet precautions. Most
public health organizations, including the
World Health Organization (WHO) [16],
do not recognize airborne transmission
except for aerosol-generating procedures
performed in healthcare settings. Hand
washing and social distancing are ap-
propriate but, in our view, insufficient to

nerida mentacticeg fanme sde o el an o

https://doi.org/10.1093/cid/ciaa939
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ThePrecautionaryPrinciple

0 On e stdkerensodable measuredo avoid
threats thatare seriousandp | ausi bl e. O

D. Resnik.2004. The Precautionary Principle and Medical Decisidhaking. Journal of Medicine andPhilosophy29(3):281-299.

r ASHRAE position baseoh a number ofcase studies suggesting airborne transmission
availableat the time

d Diamond Princess cruiseship
d SkagitValleychoir practice
0 Guangzhour est aur ant e
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The Guangzhou restaurant incidenwasthe
most influential evidenceof airbornespread

; L .
No ventilationair Supply The streamlines showed how the ABC recirculation bubble was possibly established-

r Measuredventilationrate ~0.75 0 1
L/s per patron

r Fourexhaust fans,none running

Index patient

r No close contact observed orideo

r Split system airconditioningd airflow
patterns a secondaryfactor

r Conclusions:caerosol transmission of
SARSCo\2 due to poor ventilation
may explain thecommunity spread of View from top of the restaurant 3F
COVIEL 9 . ©

Li, et al. (2020) https://doi.org/10.1101/2020.04.16.20067728
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Keyinitial question #2
Do HVAGystemsspread COVIEL9?

1/25/2021

r

ASHRAIposition:

Ventilationand filtration providedby heating, ventilating,
and airconditioning systemscan reduce theairborne
concentration of SARSCo\2 and thus the risk of
transmission through theair. Unconditioned spaces can
cause thermalstressto people thatmay be directlylife
threatening and that may also lower resistanceto
Infection. In general, disabling of heating, ventilating,
and air-conditioning systemsis not a recommended
measureto reduce the transmission of thevirus.
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ASHRAHBNnfectious AerosolsPosition
Documentpredatedtask force

r

r

Generic /- \

. . ASHRAE )
Not intendedto be aguidancedocument \\y
or standard

) ASHRAE Position Document on

Controlrecommendationsgenerally Airborne Infectious Diseases
conservative
Little considerationfor factors other than T
effectiveness

Nowsupersededbytask force guidance
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Initial ASHRAEuidance based orinfectious
AerosolsPositionDocumentrecommendations

r  Increaseoutdoorair to 100% or highestamountpossible

r  Disabledemand controlled ventilation

r Improvecentral air and other HVAdiltration to MERV 13or highest possible
r OperateHVAGystems24/7

r Addin-room aircleanersif necessary

r Addairstream or upperroom ultravioletgermicidal irradiationsystems

r  Bypassenergy recoverygsystemsthat may permit re-entry

r Maintain temperature and humidity rangesthat reduce viral survivaltime

Heavy emphasion efficacy, not a lot on costs and energyuse

1/25/2021 USDOEBetter Buildings
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WHOand CDCacknowledgepotential for
alrborne transmission

(10/5/2020)

i " >* \, World Healti
Y Organization

r COVIEL9 most commonlyspreads during close
contact

e @)

r COVIEL9 spreads lesscommonlythrough
contact with contaminatedsurfaces

r Airborne transmissiomnf SARSCo\2 canoccur
under specialcircumstances

0 Enclosedspaces OVentil at i awryimgpante s e n
d Prolonged exposurdo respiratoryparticles aspect,a veryimportant factor to

d Inadequate ventilationand air-handling Fri"zngthf ‘r’”:S frgm spreading

e
Envnronmental and Sociall Determmants of Health

WHO Science in 5
https:// www.youtube.com/ watch?v=XJC1f7F4qtc
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http://www.youtube.com/watch?v=XJC1f7F4qtc

Theeffort to clarify whatairborne
transmission iscontinues

mE]OURNI.\I. OF 5. ;
Hospital  3::featthcare
Infection "% " Socely

REVIEW ARTICLE | ARTICLES IN PRESS

Dismantling myths on the airborne transmission of severe acute
respiratory syndrome coronavirus (SARS-CoV-2)

Julian W. Tang = William P. Bahnfleth » Philomena M. Bluyssen » Giorgio Buonanno » Jose L. Jimenez
Jarek Kurnitski « Yuguo Li = Shelly Miller « Chandra Sekhar « Lidia Morawska - Linsey C. Marr
Arsen Krikor Melikov « William W. Nazaroff « Peter V. Nielsen = Raymond Tellier « Pawel Wargocki

Stephanie J. Dancer 2 Show less

Published: January 12, 2021 « DOI: https://doi.org/10.1016/j.jhin.2020.12.022

Summary Summary

Ki word
R The Covid-19 pandemic has caused untold disruption and enhanced mortality rates around the world. Unde

Introduction mechanisms for transmission of SARS-CoV-2 is key to preventing further spread but there is confusion ove
“airborne” whenever transmission is discussed. Scientific ambivalence originates from evidence published r
which has aenerated mytholoaical beliefs that obscure current thinkina. This article gathers together and ex

1/25/2021 USDOEBetter Buildings 20
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Feedbackoquestionsandc hal | eng

r Gladto haverecommendationsfrom ASHRAE

r Do Ihave todo all of these things?

r Whatif] ¢ a sane of these things?

r Whatis the justificationfor each recommendation?

r Wasthere a costbenefit analysisfor recommendations?
r Wasenergyuse impactconsidered?

r Willthese recommendations becomehe newstandard?

r Whyfollow recommendationsif not consistent withWHO and CD@ositions?
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SARSCo\2 penetrates HVACGSystems,but still no
evidenceof spaceto spacetransmission
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Horve,P.,et al. 2020. Identification of SARSCo\V2 RNAin Healthcare Heating,
Ventilation,and Air Conditioning Unitsdoi.org/10.1101/2020.06.26.20141085
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ActiveSARSCo0o\2 found In air

&

CAN SARS-CoV-2 BE TRANSMITTED BY AEROSOL ?
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Lednicky,J., etaal. 2020 Viable SARSCo\2 in the air of ahospital room with COVID
19 Patients. Int. Jof Infectious Diseases.doi.org/10.1016/j.ijid.2020.09.025
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CoreRecommendationy1/4/2021)

ASHRAE EPIDEMIC TASK FORCE

r Concisesummaryof the frameworkfor detailed ASHRAE
guidance

Core Recommendations for Reducing Airborne Infectious
Aerosol Exposure

The following recommendations are the basis for the detailed guidance issued by ASHRAE

T dfaci ' efundamental ISt
NWwarclacCing purpose. ensuretundamental Consistency
. Epidemic Task Force. They are based onthe concept that within limits ventilation, filtration, and air
cleaners can be deployed flexibly to achieve exposure reduction goals subject to constraints that
aC ro SS a g u I a n C e O C u I I I e n S may include comfort, energy use, and costs. This is done by setting targets for equivalent clean air

supply rate and expressing the performance of filters, air cleaners, and other removal mechanisms in
these terms.

. 1. Public Health Guidance - Follow all regulatory and statutory requirements and
r r f I n r L] recommendations for social distancing, wearing of masks and other PPE, administrative
" measures, circulation of occupants, reduced occupancy, hygiene, and sanitation.
2. Ventilation, Filtration, Air Cleaning
2.1 Provide and maintain at least required minimum outdoor airflow rates for ventilation as

o0 Communicatebasics of airborne riskreduction

performance for air recirculated by HVAC systems.
2.3 Only use air cleaners for which evidence of effectiveness and safety is clear.

- 2.4 Select control options, including standalone filters and air cleaners, that provide desired
O C u I I I e nt C u r re nt Statu S O u I an C e exposure reduction while minimizing associated energy penalties.

3. Air Distribution - Where directional airflow is not specifically required, or not recommended as
the result of a risk assessment, promote mixing of space air without causing strong air currents
that increase direct transmission from person-to-person.

4. HVAC System Operation

4.1 Maintain temperature and humidity design set points.

4.2 Maintain equivalent clean air supply required for design occupancy whenever anyone is
present in the space served by a system.

4.3 When necessary to flush spaces between occupied periods, cperate systems for a time
required to achieve three air changes of equivalent clean air supply.

4.4 Limit re-entry of contaminated air that may re-enter the building from energy recovery
devices outside air intakes, and other sources to acceptable levels.

5. System Commissioning — Verify that HVAC systems are functioning as designed.

ashrae.org/ covid19
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1. PublicHealth Guidance

r  Followall regulatoryand statutory requirements
and recommendationsfor social distancing,
wearing of masks and otherPPE administrative
measures,circulation of occupants,reduced
occupancy,hygiene,and sanitation.

Bourouiba,L. JAMA2020;323(18):1837 -

r Whyi t irﬁpS)rtant 1838. doi:10.1001/jama.2020.4756
0 COVIEL9 is transmits by multiple modes

0 Maskuse indoorshelps control airborne
transmission

https:// www.nist.gov/blogs/takingmeasure/my-stay-home-
lab-showshow-face-coveringscan-slowspreaddisease
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